Introduction
The introduction of new characteristics into watermelon cultivars by means of genetic manipulation is of great potential economic value. For example, some F1 watermelon cultivars have been developed especially for commercial production. Commercially, F1 cultivars are expected not only to produce the hybrid vigor but also to reserve the germplasm for the sole use of the seed companies since the cluster of characteristics will segregate in subsequent generations. Therefore, an understanding of the relationships of the genes is essential in raising F1 hybrids.
Only 25 genes which determine characteristics in watermelons have been analyzed and named (Robinson et al., 1976) , i.e. leaf shape (Mohr, 1953) , dwarf (Liu and Loy, 1972) , fruit shape (McKay, 1936 ; Poole and Grimball, 1945 ; Weetman, 1937) , striping (Porter, 1937) , rind color (Poole, 1944) , flesh color (Shimotsuma, 1963) , bitterness (Furusato and Miyazawa, 1957 ; Shimotsuma and Ogawa, 1960) , seed coat color (Kanda, 1931) , seed size (Poole, et al., 1941) , disease resistance (Orton, 1907) and sex expression (Rosa, 1928) . Although it appears paradoxical, seed size is an important consideration in the breeding of seedless watermelons as it affects their eating quality.The presence of empty seeds in seedless watermelons reduces their quality. Although this problem could not be entirely eliminated even by using a small seeded watermelon as a parent, thin seed coat and small seed size would make the empty seeds less objectionable.
The purpose of the present study was to breed triploid seedless watermelon by using small seeded breeding lines. Kyushu Island, Japan (Wimol et al., 1994) . Handpollination was carried out and the pollinated flowers were covered again by the same paper bags for two days.
Two characteristics of watermelon, fruit shape and seed size were examined. For the analysis of the inheritance of fruit shape, width and height of the fruit were measured and the fruit shape index was calculated by the formula, width/height. For the analysis of the inheritance of seed size, length, width and weight of seeds were measured. As the seed length showed clearest to distinguish small seeds from medium seeds, the seed length was used for the analysis. Since the characteristics of seeds solely show the phenotype of their seed pa- Poole et al. (1941) to be controllable digenically as short seeds and long seeds were both recessive to medium seeds governed by independent single genes. The symbols, s and 1 were assigned to the genes for the short and long seed, respectively. And since F2 ratios of 9 medium : 3 long:4 short Theoretical distribution of the F2 population, F2(t) , is induced from the practical data of the parents (a. b) and F1 hybrid by the following formula
were reported, it must be concluded that the s gene is epistatic to the I gene (Poole et al., 1941 (1963) also reported that medium seed size was simply dominant over long seed size.
The hybrids between short seeded plants ( Fig.   3a ) and midium seeded plants ( Fig. 3b) with homozygous genes always resulted in short seeds (Fig. 3c, Fig. 4a ). In the F2 generation, short seeded plants and medium seeded plants segregated at a 3 : 1 ratio, approximately (Fig. 3d, Fig.  4b ). The short seed trait was seemed to be dominant over the medium seed trait. As this phenomenon contradicts the one reached by Poole et al. (1941) , we should consider that the small seed gene of the 'Sweet Princess' behaved in a different manner to the Poole's medium seeded cultivar. If it is reasonable to consider that the small seed gene of the 'Sweet Princess' behaved in a different manner to the Poole's medium seeded cultivar, a new gene can be assumed for the 'smaller (tiny) seed' feature and is designated 'Ti'. As can be observed in Fig. 5 , the distribution pattern of short and medium seeded matched the predicted (theoretical) outcome. The result of the chi-square test applied to the observed and expected frequencies shows that the observed frequencies do not significantly depart from the expectation, being x 2 = 0.105 and the probability The backcross generation with the medium seeded plant as a recurrent parent segregated into short seed and medium seed at a ratio of 1 : 1 (Fig. 3e, Fig. 4c ). The chi-square test applied for goodness-of-fit did not show the significant difference from the expectation, being x 2 = 0.2571 and the probability = 0.70~0.50. Therefore, it can be concluded that the short seed trait is dominant over the medium seed trait. 
